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DleErflndungbetrrmemVer^ 
begriffdesPatenVmspruchsl urri eine eiektrocNnjrtf- 
sche Vtonrlchtung nach dem OberbegrHf des 

Bei stark duichbluletem Biogewebe besteht hauhg 
das Ertordernte, unter NAa^endung der Hochfwpune- 
Otfrurgie Gewebectoerflachen berohrur^stos und 
gMchmdBlo 2U k*gu8eren. Kbnwrtlcnelwlfdclesma 
der Gogonamten Sprt^vKba^afion bzw. Spray 
Kbaguiaiion bei hohen HocMrequanzapannungon im 
Bereich von KBovdt bewertateffigt Ein Nachtel olesar 
KonvanScnetlen Ted** 1st de UnregeimftftgkBlt dee 
UcWtmgejfcerelchs und die Gefahr, de Gewebeober- 
ftecr^zuterbonfcierea tk ^ a 

tine Veibesserung wide dadurch erzielt oafl 
durch Einbtesen eines Btelgaees 2. a von Argon ein 
lonisienfigsplad geschaffen wurde, der zur vamosse- 
rung der GteichmftBJgtert bei der Koaffiatton von 
Qearebeoberffachan beftrug. Ein derarfgee Verfahren 
iat z. a aider EP 0 3® 177 A1 beechrieben. Nachte* 
dieses vertahrena 1st die Vemerxiing de» rechl tauren 
und In KEnlken hftuflg nicht veitQgberen Edeigases. 

Das Zlel dec vorfiegenden Erflndung bestaht darin, 
em Verfahren und eine Vbrrichtung der elngange 
genanriten CSWtung zu achaltea rr^ 
GterungspW Im Bereich der ald^Elehfroderrfteinfa- 
crierenMaflnahmenziJrVsffQ^ 

Zur Loeung oleeer Aufgabe sM die Merkmaie der 
Patentensprflche 1 und 7 vorgesehea 

Der ErHndung Begl der QrindgeoW^e zugnmde, 
daBein tonlsterung^rfad auch rriA anderen Meden ars 
Ecfetgasen mogSch ist Afc vorteihatt hat rich hierbet 
die Erreugurtg eines Aerosols aus einer niederpreentl- 
gen Itehsalziosung herauegestell Die tembmatton 
von Hochfrequenz an der akfiven Elektrode einer etek- 
tro-chirurgfechen vorrichtung mil einer NaO-Losung ist 
, zwarbekarmtdochmird^ 
um ein AnWeben der Bektroden am Bfcgewebe zti ver- 



Die Erfindung wird im folgenden beispletewetee 
anhand der Zeichnung beschrieben; in oleeer zeigt 

FTgur 1 elnen schemafischen Schnrtt elnar rein bei- 
Epieteweisen Austthrungsform emer erftv 
dungegem&Ben eteldjochirurgiecnen 
Vorrichtung zur Efzeugung ones Aerosol- 
straws um eine hoct*equenz<r*urg»che 
SchnekJeleKfrodeherum. 



to 



ErnndungsgernaB wird dem gegenflber ein Aerosol 
mit einem gewissen SpOdruck von z. a 3,5 barumde 
BeWrode herumgespOII bzw. r^erwvjeWaeeri, wodurch 
ein lorisienmgsksgsf mft detWerter Dinwloriienjng 

Ate positive EBekte des erfhTOVngsgsfriBflen Vsr- 
fehrens ergeben slch <fte VerwerxliaigvonverfOo^aren 
Median, z. a desSfflertem Waster, CO* NaCKAsung, 
eme gleichmaffge KDagutetion des Btogewebes m 
einer fostumgrenzten Rache. eme geringe Gefahr emer 
Karbonfeierung, eine Kuhlung der BeWrode, koine, 
sonst Cbeche Rauchbfldung und ketneriei Geruchsbtt- 
dung dureh Verfarennen von Gewebe. 

VbrteHhefte AwsiQhrungen des erflndingsgernaOen 
Vertehrere e»nd durch die Ansprtehe 2 bis6undvortei- 
hafte Auatflfrungstorman der BifiridtflgsgemaBen vbr- 
richlungdun*tfeAnspri)che8bis 10 o^kerwizefchnet 



mdnemvonderHanddesBBfiiitzeiB 
hohizy^ertomilgan lr^rum«^Wrper U tet knaxial 
eme hoc^eo^-chlrurgische SchnekWektrode 12 
angeordnet die gegenuber dem dlstaJen offenen Ende 
f ff I3desrohn^rriaen tnsfrijmemer*0rpem 11 einSfflck 
zurQokwreetzl ist und mil einer ZuJefctng^veifcunden 
fet, cfie sich - von einer toofierung 14 umgeben-mitall- 
sei tigem Atetivxl von der lrv>enwand des rohrf Orrntoen 
mstrumentsnkorpers 11 nach hinten erstrecW. wo an 
so Bereich dee proximate) Endes seftfeh em Hochfre- 
o^nzanBcWuB 15 vcrgesehen ist an den eme geeig- 
note HocWreoAierizspaming, cfie von einem nwht 
dargestettsn Hodtfrsopenzgenerator erzeugl wrd, 
enleojoar ist Die zugehOrlge NeiitraleJektrode Ist an 
& geeJgneter State des PafioraenkOrpens angebniwt. 
Der distaie Bereich des fan Qbrigen aus Metal bwte- 
henden Instrumerttontopers 1 1 ist aus einem tecfleren- 
den Material IV heroesteMt welches stoh nach hinten 
bfeObercfia isoiierung^toZuleitiJrtg^ers^eokt 
30 Die Zuteftung 12' mft der laolen^ig 14 wlrd durch 
geeignete HaJterungen 16 vorzugsweise koajda) mner- 
hato des fnrtrumantenKorpeis 11 gehaften. Dlewnze*- 
nen Hanerungen 16 slnd ieweBs uber den Unfang um 
dieteofierung 14 herum mrt sotchem Abstand angeorcV 
55 net, daB dazwischen m axaler Rlchtung em ausrei- 
ohend dlmenstonierter Stroirwngjsdurdigang vorfegt 

Am pniximajen Ende des msiruniertt8f*o^pers 11 
slnd seftUch bzw. axial zwei ZUfuhrrohre 17. 18 in das 
kmere des InstrumentenkOrpers 11 NnemgenThrtAn 
40 das Rohr 17 wlrtl eme Leftong angeechtossen, mrttete 
derer befsptetswetee eine 0.9 %4ge Kochsatzidsung 
zugefOhrt wild. Das axial eingelQhrte Rohr 18 let an 
emenDnjckhirtanscrto^ 
tuft ais Trftgen^as beaufscriagt wcrden kann. 
46 InnemeJb des HoWraumes 19 des tostramerten- 
korpers 11 weisenole Rohre 17, 18 Offnungen 20, 21 
auf. durch wetehe die Kochsalzloawbzw.*eLuft8o»n 
den innemaum 19 WfieingedrOckt warden, daB es zu 
elnar Zerstaubung der Kcchaatekteixng tommt d. h. zur 
so Bddung eines Aerosols 20. welches aufgrund des 
Druchaulbaus msbeeondere durch das Rohr 18 fn Rlch- 
tung dee Pfete durch den InstnjmarrtenWirper 11 zum 
cfistaJen Ende 13 hin strOrnt und dort aJs kegefiormlg 
erweitsfndes AstosotaOnddb^ 
SB trttt. wotehw bzw, weichtr somrt die Spttze d»r SchneW- 
dektrode 12 und das von dieser zu toagufierende 
pjogewebe umpjbt Durch de hone Spannung der 
SdmeWelektrode 12 wfad das Aerosol kwert und 
somrt eme ionisierie S»ecie> zwlschen SchnekJeiek- 
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troda 12 und Btogawabe gabfldet *uf dar ateh dam efci 
baaondart oWchmftOoer und dan* ajch besondere 

Dm DrucWuft-ZufcJhrrohr 18 tet derart watudalin 
daa Inwt das In ati aiien te n ttrp tra 11 NnamgeKW 
dad taint AiaWadOaa 20 Mi lawttstoa/ obamaJb 
und etwas Wntar dtr quar wjrtai#end3nAus»ittsd0ea2l 
daa FlOarigfcatte-ZulUhrrchree 17 baflndat ** deet 
Watsa aaugt da Obar cfie Austttadoaa 21 atromenda 

Lufl ROstajhaM niir rfnm rtiJrr 17 a 1 

pjafchuftig zur BMung daa Aaroaots 22. 

Statt der durcn dt Bohrt 17, 16 gattfdeten Zar- 
stftubunp^orrttwjrtg Mnntt auch tin U*a*chaJwar- 
neblar am taw. an ln a* awr ta r*oi pa r 1 1 odtr m ateare 
Abatand von decern vorgesahan sain. Km ttztaren Fa* 
ware dar Ufca td Mb a mahitf Obtf atewn Aarosot-Zutet- 
tunoaacHaudi mB dam feweren daa r 
ptnUlzuvertMan. 



6. Veffchrenntdidnamdervorhaig^ 
cha. 



1. VtrtairenzurberClinBTger^ 



dtr durch <*o von ainam Hoohfrequenrgenarator 
eneugtt H t cnapannunq an einam hochfraquam- 
dwugtoch an Inatnjnwnt e rzaup* wM, 

daB zur Schaffung einer tonWerten Stracke tor da 
ertefchtarta Uchfeog^rtfldung dn untar Varwen- 
dungekw ROaalgkBttund eaw*T»gergeeasgtbfi- 
dator Aarcsofctrahl in dt Repjon. wo dar 
Uchtbogen afch bidon tol und afch aim an alnar 
HochfTequanaparoxng angetegta BeMrode (12) 
btfindat, ajtacMcMvM. 

2. VBffaJrannachAnBpruohl, 
dadufcho^kannxakhna*, 
daB dam Aert»c**ahl xur Verbtsserur* dar La> 
faNgjwit lonan. a. a NaO otter KJ, baigatnbc tt 



3. VerfshrannachArtspruchl oder2, 
dadurch ytKajHutJrtmtl v 

daB dor AaroaoWmN durch wa 0,9 %4ga Koch- 
satelosung gabikM wW, 

4. VWahroniufceinemdervOft^^ 
cht; 

dsdurch gejtoenroatehnet, 

dafl daa AeroeoJ naoh dam Zanatofcerprinrip und 

krtoaondoradun^alnanwteelnVergBEflrau^ 

bfidatan Zeistftuber erzeugt wild. 

& Vorfahrennach ainam dar Antprttoha 1 W* 3, 
dedurch yekeurizetc hnei, 
daB das Aeroed durch einan I 
erzeugtwird. 



da9 ate Thlgergat Or da Bttdung daa Aeroecta, d 
g K tor die Zerataubung dar bn Aarcad erthattenen 
BOSBtghait Lull undtader Ktttandcndd undfader 
36c ^> ul 1 yai^K i d ^ wd^b#^oriu^dwVty- 
druckdaalrAgeroaaaaeiraMftwst 

ro 7. BaktrocMrurtftcht Vbrrichtung mft alnar an eine 
yon dnam Hpcrfrequwuuener ato r antaugte Hodv 
frequenzipannung a rtepj baren AMvtlaMroda (12) 
und ainar NautraJ alaM r o d t xur Enaugung etnas 
UdifcoganahnBteQawabazwao^ 

is ewCberfficnerOcaoule^on, 

fOhrung dot VMhram rwch eintmder Ar*prOche 
Ibis 6. 

otourcn p^tjsrannsnne*» 
daB sto elna AaroaotetraW^chmgkornpcmnla 
20 (17,18,19) aufwefct wattle einen untor Uerwen- 
di^eineaTrtgargasea und alnar FNfcaigtoagebi- 
deten Aa madtlrah l tn dan Sarafan urn da altive 
Btktroda (12) achictt, wo dar UcWbogan gabikM 
warden acrfL 

& ^xrlchtung nach Anspruch 7, 

daB dt AtiotdatraJO^PMUpMi gw ^ 
einan ZaratM>artoiaJ (19} mi alntr AuatrittadOaa 
X (13) aitwatat undtoder daB da A wu adrtrf*- 
aaououraj atonajMa ia rtt drten UttmBchtftajmeMtT 
urraaft. dar wahlwacaa hn Handgriff (11) odar 
auBamaft> daa Handp/Wa angacirontt und durch 
«na ScHaudivarbindung nvt dam Handgriff (11) 
» varbundan tat undtoder daB dt aWfca Hochtn> 
quaraaWdrode (12) vorzugGwetot mtttig Im Zar- 
sttubar- taw, UftrtBChaBntbtfajnaJ (19) 
anoaordwt »1 undtodar daB dt Imv&x***^- 
ngbfor Baja^pdantnowiwunfl In tin und damaaben 
Handgrm (11) untarp^bmcht (at wobei dar taw. die 
HocMraquanzanachlOaae (15) und da 
HOaaisMtsariBCtilQaat (17. 10) 
Handgrtfl (1 1) vorgaaanan slnd. 

& VbrrlohlungnechAnapr^ 
daduroh pfeiBMiiaJi lnml« 
daB dt aJdwj BeWrode (12) gegortCber dar Aua- 
trttBdOst (13) das IriatrurnantanWJrpars (11) etwas 
zurodwaraam W undtodar daB da aHrve Bek- 
btxfa (12) nadeV odar stabtrflg aua ga bidet to 
und/oder daB dar datalt Boreteh daa lnstrumer> 
i (11) aut (soSarmatedal (11*) b 



55 



ia Vbrnchtungtiachairwjno^ 
dadurch gakannzdehno^ 
daddtoeJdh«B6ka^(l2)aneirM8kiitmlnt^u- 
mantenhPrpar (11) tangs er sfr ectonde Hochfre- 
quanz-Zuleftung (12^ angaachlotaan let da von 
einer IsoParung 04) umgaban tat unoVodar daB 
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avfechen der Zutettunft (12) zur aWhwn BeKtrode 
(12) bw* der ltdalon (14) der ZWeiiung (12) und 
der Imerwwnddee Inrtnwwntenhfrper* (11) vor- 
zugeweise teoierendt AMancfchafter (16) derail 
ariflftwdnet«kid t cMi*toch^ 5 
ten axtaten Stefie dee I n efr u ffierttonleli p er s (11) 
angeordneften Abeewcfchtftern (16) auereWwnd 
Ptafe for don axktan Durchgang des Aeroeofc 
handen fel 

TO 
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TRANSLATION FROM GERMAN 
(19) EUROPEAN PATENT OFFICE 

(1 1) PUBLICATION NO. EP 0 740 926 A2 

(12) EUROPEAN PATENT APPLICATION (51) Int CI. 6 : A61B 17/39 
(43) Disclosure Date: November 6, 1996, Patent Bulletin 1996/45 

(21) Application No.: 96105805.4 

(22) Filing Date: April 12, 1996 

(84) Treaty Nations Cited: Germany, France, Great Britain 
(30) Priority: May 3, 1995, Germany, 19516238 

(71) Applicant: Gebn Berchtold GmbH & Co., Tuttlingen, Germany 

(72) Inventors: Helmut Wurzer, Munich, Germany; Rainer Mackel, Koningswinter, 

Germany; Hans-Dieter Liess, Seehelra/Munsing, Germany; Wolfgang 
Muller, Tuttlingen, Germany 

(74) Agent: Gerhart, Manitz et aL, Munich, Germany 

(54) Electrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contactless 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 11 is formed in a tubular instrument housing 11 to create 
an ionized zone for facilitated electric arc formation. 
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Specification 

The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contactless and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolt A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces. This type of method is described, for example, in EP 0 
353 177 Al. A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

The idea underlying the invention is that an ionization path is also possible with 
media other than noble gases. Generation of an aerosol from a low-percentage NaCl solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCl solution is certainly known, but this has 
not been used thus far to prevent adhesion of the electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.5 bar so that an ionization cone with defined dimensions is 
formed. 

The use of available media, for example, distilled water, C0 2 , NaCl solution, uniform 
coagulation of the biological tissue in a strictly delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10. 

The invention is described below as an example with reference to the drawing; in the 

drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode. 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hollow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed slightly opposite the distal open end 13 of the tubular instrument housing 11 
and connected to a feed line 12', which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection 15 is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequency generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body. The distal region of the instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
of feed line 12'. 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially within the instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 with a spacing so that an adequately dimensioned 
flow passage is present between them in the axial direction. 

On the proximal end of the instrument housing 11 two feed tubes 17, 18 are 
introduced laterally or axially into the interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCl solution is supplied. The axially introduced tube 
18 is connected to a compressed air connection so that it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 within the cavity 19 of instrument housing 11 have openings 20, 21 
through which the NaCl solution or air can be forced into the interior 19 so that atoraization 
of the NaCl solution occurs, i.e., formation of an aerosol 20, which, because of the pressure 
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buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22% which thus surrounds the tip of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily localizable 
electric arc is then formed 

The compressed air feed tube 18 is introduced axially into the interior of the 
instrument housing 11 far enough so that the outlet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22. 

Instead of the atomization device formed by tubes 17, 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from it In the 
latter case the ultrasonic atomizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

Claims 

1. Method for contactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument, characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifier. 
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5. Method according to one of the Claims 1 to 3, characterized by the fact that 
the aerosol is generated by an ultrasonic atomizer. 

6. Method according to one of the preceding Claims, characterized by the fact 
that air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, i.e., 
for atomization of the liquid contained in the aerosol, in which the preliminary pressure of 
the carrier gas is preferably adjustable. 

7. Electrosurgical device with an active electrode (12) connectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contactless surface 
coagulation, especially to perform the method according to one of the Claims 1 to 6, 
characterized by the fact that it has an aerosol jet formation component (17, 18, 19), which 
supplies an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8. Device according to Claim 7, characterized by the fact that the aerosol jet 
generation component has an atomizer channel (J9) with an outlet nozzle (13) and/or that the 
aerosol jet generation component includes an ultrasonic atomizer that is optionally arranged 
in the handle (11) or outside of the handle and connected via a tube connection to the handle 
(1 1) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atomizer-sprayer- 
electrode arrangement is accommodated in the same handle (1 1), in which the high- 
frequency connection (15) and the carrier gas-liquid connection (17, 18) are also provided on 
handle (11). 

9. Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightly recessed opposite the outlet nozzle (13) of the instrument housing 
(1 1) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (1 1) consists of an insulation material (11'). 

10. Device according to one of the Claims 7 to 9, characterized by the fact that 
the active electrode (12) is connected to a high-frequency feed tine (12') extending 
lengthwise in the instrument housing (1 1), which is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between the feed line (12') to the active 
electrode (12) or the insulation (14) of the feed tine (12') and the inside wall of the 



instrument housing (1 1) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (1 1). 
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